Repeated EEG recordings, run during both wakefulness and spontaneous sleep, always remained normal in all patients. On polysomnography, the attacks were never associated with EEG activity suggestive of epilepsy. The attacks always appeared with a sudden EEG arousal during NREM sleep. The patient then opened his/her eyes, and, immediately or after a few seconds, showed wide and disordered purposeless movements, which assumed a choreoathetoid and/or ballic aspect (figs. 1, 2, 3). Such movements tended to occur in a stereotyped fashion in each patient, sometimes accompanied by prolonged vocalisation. Dystonic posturings, localised to only one limb or involving the entire trunk and all limbs, were usually associated or alternated with the dyskinetic movements. At the end of the attack, the patients appeared clear-headed and well orientated and, left alone, soon went back to sleep. On awakening in the morning, they were able to report the motor attacks of the night. Neurological examination and laboratory tests including brain CT were normal in all patients.
Polysomnographic monitoring under audiovisual control allows the differential diagnosis of many paroxysmal abnormal movements arising during sleep, and may be particularly helpful in differentiating epileptic seizures from the so-called arousal disorders or parasomnias (sleep terrors, sleep-walking etc).' -We studied by repeated polysomnographic investigations several patients displaying nocturnal seizures characterised by stereotyped dystonic and/or ballic movements, which did not fit, however, into any of the usual clinical categories of sleep-related motor attacks.2 The uniformity of their clinical and polysomnographic features led us to outline a distinct syndrome for which we proposed the term nocturnal paroxysmal dystonia.45 In recent years we have had the chance to study more patients with nocturnal paroxysmal dystonia, and have performed repeated polysomnographic and pharmacological studies. Followup and clinical analysis of differential features in our material have convinced us that different sub-types of such dystonic-dyskinetic attacks arise during sleep. Thus our patients can be subdivided into at least two variants, the more common one characterised by attacks of rather short duration and responsive to carbamazepine, the rarer by more protracted motor seizures, unaffected by any treatment. We detail here the clinical and polygraphic features of our patients and discuss their relationship to epilepsy and to other paroxysmal motor attacks such as the paroxysmal choreoathetosis of wakefulness.
We have been able to study four males and eight females displaying short-lasting attacks of nocturnal paroxysmal dystonia (table) . Age at observation varied between 6 and 74 years. Both family and personal histories were irrelevant in each case. The nocturnal attacks began between 3 and 47 years of age (mean 21 8 years), the duration of the illness from onset to age at observation varied between 1 and 34 years and frequency of the attacks ranged from 1-2 to 20 per night; in eight patients the attacks recurred every night, and in the remaining four patients from 20 to 25 nights in a month. In all cases the duration of the attacks varied between 15 and 50 seconds.
Repeated EEG recordings, run during both wakefulness and spontaneous sleep, always remained normal in all patients. On polysomnography, the attacks were never associated with EEG activity suggestive of epilepsy. The attacks always appeared with a sudden EEG arousal during NREM sleep. The patient then opened his/her eyes, and, immediately or after a few seconds, showed wide and disordered purposeless movements, which assumed a choreoathetoid and/or ballic aspect (figs. 1, 2, 3). Such movements tended to occur in a stereotyped fashion in each patient, sometimes accompanied by prolonged vocalisation. Dystonic posturings, localised to only one limb or involving the entire trunk and all limbs, were usually associated or alternated with the dyskinetic movements. At the end of the attack, the patients appeared clear-headed and well orientated and, left alone, soon went back to sleep. On awakening in the morning, they were able to report the motor attacks of the night. Neurological examination and laboratory tests including brain CT were normal in all patients.
The following selected case histories typify the clinical features of nocturnal paroxysmal dystonia with short-lasting attacks:
Case 12 An 11-year-old girl had normal personal and family history until age 9, when sudden episodes lasting a few 
Discussion
The rather uniform clinical features and polysomnographic patterns in our patients with shortlasting nocturnal paroxysmal dystonia suggest that we are dealing with a distinct nosological entity, which we proposed to term hypnogenic or nocturnal paroxysmal dystonia.4 5 We would summarise its clinical aspects as follows: short-lasting (about one minute or less) attacks of ballic and/or choreoathetoid movements arising during NREM sleep, often preceded by EEG signs of arousal; they may occur many times per night, without spontaneous improvement over the years; there is no sex or age preference and no family predisposition; patients may or may not report similar sporadic day-time attacks, or occasional fits of epileptic origin; the attacks respond favourably to carbamazepine, often at very low dosages. Nocturnal motor attacks have previously been reported by Boller etal6 and by Pedley and Guilleminault7 but these were characterised by pacing around and ambulation, complex activities which were always absent in our patients. Sleeprelated axial tonic flexion spasms were later reported 379 by Rajna et al8 in a patient with a cingular cortex focus on stereo-EEG, whereas Lee et al9 recently reported dystonic spasms related to NREM sleep, which were, however, atypical because of their familial occurrence as an autosomal dominant trait and the poor or absent response to carbamazepine. As far as pathogenesis is concerned, in the absence of positive EEG findings, three hypotheses can be entertained: that the attacks fall within the category of parasomnias, for example pavor nocturnus; that instead they represent epileptic phenomena; or, finally, that they are related to the paroxysmal choreoathetosis of wakefulness. Because of the short duration, the characteristic and stereotyped motor phenomena, their high frequency and good response to carbamazepine with no response to benzodiazepines, we consider the first hypothesis rather unlikely. The epileptic origin of nocturnal paroxysmal dystonia with short-lasting attacks is suggested by the peculiar efficacy of carbamazepine treatment and secondly, by the not uncommon association of nocturnal paroxysmal dystonia with day-or nighttime sporadic seizures surely epileptic in nature. The normal ictal and interictal EEG during both sleep and wakefulness, however, prevent definite confirmation of the epileptic nature of the attacks. On the other hand, the selective and peculiar effectiveness of carbamazepine itself cannot be taken as a univocal diagnostic point, since it is well known that other non epileptic "seizures" may respond to carbamazepine, for instance dysarthric-ataxic fits in multiple sclerosis, tic douloureux etc.10 Furthermore, the clinical features of nocturnal paroxysmal dystonia pertain mainly, if not exclusively, to the extrapyramidal system, which is conspicuously unaffected during seizures of epileptic origin. The existence of a so-called "extrapyramidal, choreic or choreoathetoid epilepsy" was recognised in the old neurological literature, " but, with the advent of clinical electroencephalography, only those seizures associated with an electrical discharge have been considered epileptic. As a consequence, the so-called "extrapyramidal seizures" have been excluded from the classification of epileptic manifestations, and now fall probably under the heading of paroxysmal choreoathetosis. According to Lance, paroxysmal choreoathetosis can be divided into two types: (a) paroxysmal kinesigenic dystonia, characterised by short attacks and having clear similarities with epilepsy, and (b) paroxysmal dystonic choreoathetosis related to stress or to alcohol or drug abuse, and characterised by prolonged attacks. In both types paroxysmal attacks are triggered by disturbances of the cortical control of the neostriatum and its thalamic connections, either transiently, as an epileptic phenomenon, or prolonged, as in paroxysmal dystonic choreoathetosis. 2 A similar mechanism, but restricted to sleep, could be at work in our patients with short-lasting nocturnal paroxysmal dystonia. And, in effect, the nocturnal occurrence of nocturnal paroxysmal dystonia suggests that the functional state of the basal ganglia may vary during the sleep-wake cycle; consistent with this hypothesis are some clinical observations of Segawa, who has identified a peculiar form of hereditary dystonia with marked diurnal fluctuations13 and of Marsden etal, who commented on the "sleep benefit" observed in Parkinsonian patients.14 We observed a similar "sleep benefit" in patients with Meige syndrome and in one patient with Wilson's disease (unpublished observations). Moreover, the short attacks of paroxysmal kinesigenic dystonia respond favourably to carbamazepinet5 like our cases of short-lasting nocturnal paroxysmal dystonia.
Nocturnal paroxysmal dystonia with long lasting seizures should instead be set clearly apart and because of the clinical features, duration of attacks, complete inefficacy of anticonvulsant drugs and normal EEG, a possible epileptic origin is not at all tenable. The fact that the first patient we studied went on to develop Huntington's chorea, albeit 20 years later, rather suggests that a sleep-related biochemical disequilibrium at the level of the basal ganglia underlies these long-lasting attacks.
In conclusion, we feel justified in proposing the division of nocturnal paroxysmal dystonia into two variants of sleep-related motor disturbances, with short and long-lasting attacks respectively. The former shows many similarities with paroxysmal kinesigenic dystonia, having in common the short duration of the attacks, the responsiveness to carbamazepine and the common occurrence of sporadic seizures of a definite epileptic nature. Nocturnal paroxysmal dystonia with long-lasting attacks instead has many similarities with paroxysmal dystonic choreoathetosis, because of the long duration of the attacks, the inefficacy of drug treatments and the absence of epileptic antecedents. Further studies are however needed in order to better clarify the issue of nocturnal paroxysmal dystonia and to try and delineate a reliable classification of sleep-related motor attacks. Sleep dystonias represent just one example of the nosographic problems that arise from systematic approaches to the neglected field of motor control during sleep. Lugaresi, Cirignotta, Montagna 
